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C ONGENITAL esophageal stenosis (CES) is a rare
anomaly, which usually presents in infancy or childhood. The causes of CES are divided into 3 histopathologic types: tracheobronchial remnants (TBR), membranous diaphragm (MD), and fibromuscular hypertrophy (FMH). Resection of the esophagus has been considered essential in cases of TBR, whereas dilatation is effective in some cases of FMH. It would be worthwhile to make a differential diagnosis of FMH and TBR in planning the therapeutic strategy. 1 We report our experience of application of high-frequency catheter probe endoscopic ultrasonography (EUS) to make the diagnosis of FMH and TBR in pediatric patients with CES.
CASE REPORTS

Case 1
A 3-year-old boy with trisomy 21 experienced vomiting after colostomy closure for anorectal anomaly, coinciding with an increase of solid food intake. Esophagography showed a tapered narrowing in the distal esophagus with dilatation of the proximal esophagus ( Fig 1A) . Esophagoscopy showed a narrowing 2 cm proximal to the esophagogastric junction. Esophageal pH monitoring showed absence of gastroesophageal reflux (GER). The diagnosis of CES was made, and balloon dilatation of the stenotic esophagus was performed with a Rigiflex balloon dilator under general anesthesia. Because of persistent dysphagia, the patient underwent esophagoscopy followed by EUS at 4 years of age. EUS using a high-frequency catheter probe (UM-BS20-26R, 20MHz; Olympus Optical, Tokyo, Japan) was performed with a balloon sheath attached onto the esophageal mucosa, and the image was observed on an endoscopic ultrasonographic processor (EU-M30S; Olympus Optical). EUS showed that the thickness of the esophageal muscular layer was 2.5 mm at the narrow portion, which was 1 mm thicker than that in the other normal portion (Fig 2A) . No images suggested the presence of TBR in the esophageal wall. Balloon dilatation was performed again with a Rigiflex balloon dilator. HeineckeMikulicz-type esophagoplasty was performed at 4 years, 6 months of age because of the recurrence of symptoms. The specimen obtained from the esophageal wall showed hypertrophy of the muscular and submucosal layers with fibrosis, consistent with the findings of EUS. tapered narrowing in the middle esophagus 2 cm anal to the anastomotic site. GER also was seen. Although associated CES was suspected and balloon dilatation was performed 4 times, the stenosis worsened gradually because of reflux esophagitis (Fig 1B) . EUS using a highfrequency catheter probe (UM-S30-20R, 30MHz; Olympus Optical) was performed. After filling the lumen with deaerated water, the probe was positioned in the narrowing via endoscopy. The image was observed on an endoscopic ultrasonographic processor EU-M30S. EUS showed 2 hyperechoic lesions with an acoustic shadow in the stenotic portion, suggesting the presence of cartilage in the esophageal wall ( Fig  2B) . Segmental resection of the esophageal narrowing, 2 cm in length, followed by Collis-Nissen fundoplication, was performed at 8 months of age. Ectopic tracheobronchial tissues, including cartilage and ciliated epithelium, were found in the specimen. The clinical course after surgery was uneventful.
DISCUSSION
Nihoul-Fékété 2 classified the causes of congenital malformation of esophageal wall architecture into 3 types; the presence of ectopic tracheobronchial tissue (TBR), the presence of a membranous diaphragm (MD), and segmental hypertrophy of the muscularis and submucosal layers with diffuse fibrosis (FMH). CES caused by TBR or MD tends to require surgical correction, whereas many patients with CES caused by FMH are treated only by bougienage or dilatation. 2, 3 To differentiate these 3 types may be helpful in predicting the effectiveness of these conservative therapies. 1, 3 To make a therapeutic strategy, a differential diagnosis of these types is desirable before treatment.
There have been few reports in which the presence of FMH was proved by EUS in adult patients with CES. 4, 5 Takamizawa et al 1 has reported recently pediatric patients with CES in whom the presence of TBR was shown by EUS. We have shown the presence of TBR before surgery using high-frequency catheter probe EUS. High-frequency catheter probe EUS has been found to be a useful imaging technique in the evaluation of mucosal and submucosal lesions. 6 We attempted to use 2 kinds of catheter probes. One was 20 MHz in frequency and 2.6 mm in diameter with a balloon sheath, and the other was 30 MHz in frequency and 1.7 mm in diameter without a balloon sheath. Both of them were able to be passed through a 2.8-mm channel of an endoscope without difficulty. The higher the frequency of the probes, the higher resolution becomes, but the visual field is shallower. 7 In case 1, the balloon sheath system was useful to attach the probe onto the esophageal mucosa at a site where it was hard to retain deaerated water. We selected a thinner but higher-resolution probe in case 2, because the stricture was more severe and TBR was suspected. In that case, it was not difficult to fill the lumen with water because of severe narrowing. Although Takamizawa et al 1 reported that the cartilaginous component was visualized as a sonolucent area, cartilage was seen as a hyperechoic structure in our study. The inside of the cartilage layer is homogeneous and is imaged as a hypoechoic structure, whereas the cartilage interface with other tissues is imaged as a hyperechoic structure. 8 The difference in echogenic characteristics between these 2 studies may be caused by differences in the thickness of the ectopic cartilaginous structures. In the future, the accumulation of experience using EUS for examining the causes of CES would contribute to more accurate diagnosis, even in small infants The causes of CES were shown clearly preoperatively with successful differential diagnosis using a high-frequency catheter probe EUS in the current cases. This method may show the structural abnormalities of the esophageal wall, even in small children, and may be useful for planning a therapeutic strategy for CES.
